Differential effects of acute and chronic zinc exposure on lipid metabolism in three extrahepatic tissues of juvenile yellow catfish Pelteobagrus fulvidraco.
The aim of this study was to determine the potential mechanisms of exposure to waterborne zinc (Zn) on lipid metabolism in three extrahepatic tissues (ovary, muscle and mesenteric adipose tissue) of female yellow catfish Pelteobagrus fulvidraco. Female yellow catfish were chronically exposed to Zn (0.05, 0.35 or 0.86 mg Zn/l; duration of treatment 8 weeks) or acutely exposed to a high level of Zn (4.71 mg Zn/l for 96 h). Following the respective treatment, lipid deposition and mRNA levels of 11 genes (CPT IA, CPT IB, PPARα, PPARγ, SREBP-1, G6PD, 6PGD, FAS, ACCa, ACCb and LPL) involved in lipid metabolism were determined. Waterborne Zn exposure significantly reduced growth performance and lipid content in muscle but had no significant effect on lipid content in ovary and mesenteric adipose tissue. The change in the levels of the mRNA genes under study was Zn concentration-dependent and tissue-dependent. Pearson correlations between the mRNA levels of three transcriptional factors and enzymes in these tissues revealed that variations in gene expression as a result of the different Zn treatments underlay the patterns of lipid metabolism, which in turn affected fat storage and mobilization. To our knowledge, this is the first study to demonstrate the effect of waterborne Zn exposure on lipid metabolism in extrahepatic tissues at the molecular level. These results therefore contribute to our understanding of Zn-induced toxicity in fish.